Changes in blood glucose levels in relation to blood ketone body ratio following hypertonic glucose infusion in 70% hepatectomized rabbits.
The effects of postoperative infusion of a hypertonic glucose solution on the blood glucose level, blood ketone body ratio (acetoacetate/beta-hydroxybutyrate), and plasma alanine and proline levels were studied in 70% hepatectomized rabbits (group A) and in rabbits 70% hepatectomized and, in addition, subjected to bile duct obstruction at 12 h after hepatectomy (group B). Glucose infusion was started at the end of hepatectomy and continued for 20 h. The blood glucose level in group A remained at approximately 300 mg/dl throughout the study; however, it reached 789 mg/dl in group B at 20 h. The blood ketone body ratio, which reflects hepatic mitochondrial redox potential, decreased from 0.90 +/- 0.09 in untreated rabbits to 0.38 +/- 0.05 in group A, and to 0.19 +/- 0.03 in group B at 20 h. As the blood ketone body ratio decreased, plasma proline and alanine levels increased rapidly (proline, r = -0.601, p less than 0.02; alanine, r = -0.640, p less than 0.001). In addition, the blood ketone body ratio was positively correlated with the hepatic energy charge level [(ATP + 0.5 ADP)/(ATP + ADP + AMP)] (r = 0.57, p less than 0.001). It is suggested that the entry of glucose and amino acids into the Krebs cycle is inhibited as the blood ketone body ratio decreases, and under such conditions the infused glucose tends to accumulate, resulting in severe hyperglycemia.